Lead is widely used in industry for building construction, lead-acid batteries, bullets, shot, etc. Lead poisoning is an important environmental pollutant that can have life-long adverse health effects. Lead causes symptoms ranging from the loss of neurological function to death depending upon the extent and duration of exposure. The current study reports the determination of lead concentration in soil samples, distribution of lead on the surface and its penetration in the profile of soils. For this purpose 21 sampling points at a distance 80-600 m around Former Factory Production of Batteries to Berat, Albania were selected. Soil samples (surface and profile) were collected, and were analyzed using Atomic Absorption Spectrometry for their lead content. The concentration ranges of lead in soil samples collected at different points are compared with the Maximum Contaminant Levels (MCL) specified by the Directive 86/278/EEC. From results obtained the fraction of lead in surface soil samples were in range: 126 mg/kg-24207 mg/kg. Hazardous Quoted (HQ) for each point sampling was calculated. The level of lead in the profile of worked soil samples, in the depth 20-30 cm has decreased compared to the concentration of lead concentration in surface soil samples.
INTRODUCTION
Lead is not essential element beneficial to humans, animals and plants also it was known as one of the most toxic heavy metals in the environment [1, 2] . Lead tends to accumulate in the environment: in soil, seawater, fresh water and in sediments [3, 4] . Lead continuously transferred between air, water and soil by natural processes, physic-chemical such as erosion, precipitation, dry deposition of dust etc. Its exposure in the environment results in a wide range of negative effects, depending from the level of lead and time of extended. Since lead is mostly used for the production of batteries, the major pollution comes exactly from this industry. In general, areas close to Factory of Battery Production are presented with environmental problems, due to increased production and consumption of lead from vegetation and livestock. As a result, the contamination of soils has influence on the increase of the level of lead in vegetation [5] . The high levels of exposure to lead result in biochemical and toxic effects on the people, causing problems on acute or chronic damage and physical and psychological in capabilities on people [6] . The purpose of this study is: define of lead concentration in surface and profile soil and distribution of lead in surface and profile soils around the former Factory of Battery Production-Berat. The complex of Factory for the production of batteries in Berat, Albania has begun its activity in 1970. It was designed not only to produce batteries for passengers' cars and trucks, but also other military and technical equipment. This factory operated at full capacity until 1997. The Battery Factory conducted its activity as a state-run factory for about 20 years. One of the methods for determination of the total contents of heavy metals of their environmental concentrations is Atomic Absorption Spectroscopy (AAS). In this paper we present determination of lead in soil by AAS method. The level of Pb in soil samples was compared to the values recommended by the European Community according to Directive 86/278 EEC [7] and was calculated the potential of risk Hazardous Quoted (HQ) by USEPA [8] .
MATERIAL AND METHOD
Analysis of this study was performed in the Institute of Applied Nuclear Physics, University of Tirana, Albania. Both representative soil samples depth and area were collected around the street ex-Battery Production Factory-Berat. This Factory is located in the northeastern city of Berat, with respective coordinate: 40 0 42' N and 19 0 59' E. During the sampling we have chosen 21 stations and we have collected a total 28 surface and profile soil samples in this area. 21 samples representing are collected at the surface soil (0-5cm) for each sampling point, while 7 samples representing at the three sampling points are taken in the depth 15-120 cm. These sampling stations are marked in the map (Figure 1 ), while their coordinates are presented respectively in table 1 with results.
Figure 1. Map of soil sampling stations Slika 1. Mapa mesta za uzorkovanje tla
Represented soil samples were analyzed using Atomic Absorption Spectrometer, Aanalyst 800 Perkin Elmer with Atomic Absorption Spectrometry, Flame method. Hollow cathode lamp used as radiation source for the determination of lead according recommended conditions. Acids used for the digestion of samples, stock solutions of lead have high grade purity. Glass and Teflon vessels used were treated with solution 10% v/v nitric acid, for 24 hours and then washed with water bidistilled. Both depth and area soil samples are digested according Analytic Method Atomic Absorption Spectrometry. Instrumental conditions for lead are based on Analytical Methods of Atomic Absorption Spectrometry, from Perkin Elmer [9] . Digestion of soil samples are prepared using a procedure recommended by Environmental Protection Agency, it was used as the conventional acid extraction method [8] . About 1 gram of dry soil sample add 10 mL of 1:1 HNO 3 , mix the slurry and cover with a watch glass. Heat the sample to 95˚C ± 5˚C and reflux for 10 to 15 minutes without boiling. Allow the sample to cool, add 5 mL of concentrated HNO 3 , replace the cover, and reflux for 30 minutes. If brown fumes are generated, indicating oxidation of the sample by HNO 3 , repeat this step (addition of 5 mL of concentration HNO 3 ). Heat the sample to 95˚C ± 5˚C and allow the solution to evaporate to approximately 2-3 mL without boiling or heat at 95˚C ± 5˚C without boiling for two hours. It was then transferred quantitatively to a 50 ml volumetric flask by adding distilled water. And finally the solution was filtered [10] . Three applications were carried out for the measurement of calibration standards and measurement of samples. For each element calibration curve equation is linear and passing through point zero. A quality control material IAEA-Soil_7 was analyzed in parallel with the soil samples. To check the instrumental drift, an aqueous standard solution was analyzed after every three samples.
RESULTS AND DISCUSSIONS
In the Table 1 is presented results for analyzed samples, (sampling points, code in AAS, coordinates, mean concentration of lead as well as Relative Standard Deviation percentage (% RSD) and Standard Deviation (SD) in representative soil samples. In addition, from results obtained Hazardous Quoted [8] for representative surface soil samples have been calculated. Graphs in Figures 2 and 3 show forms of dependence of the content of lead respectively at area and depth of representative soil samples, while in Figure 4 show the variation of HQ in surface soil samples. From results obtained it could be observed that lead concentration is not uniquely distributed. The fraction of lead in surface soil samples was found in the order 126 mg/kg-24207 mg/kg ( Figure 2 ). The highest concentration of lead was found in samples collected in S_1 and S_14 points. In this territory were throwing wastes in uncontrollable way and is thought to be mixed solid waste of factory with soil. Areas where samples were collected are not used to plant crops but for livestock feed. By analyzing profile samples in these points the lead concentration was higher than surface. By analyzing profile soil samples that were collected at cultivated soils it was observed in general, that concentration of lead has a trend to go down depending on the depth (Figure 3 ). In the Figure 4 is presented contour plot of lead concentration against coordinates of samples point, while in Figure 5 is presented probability plot of lead concentration in soil samples. The dependence of lead concentration from distance of factory is presented in Figure 6 . The mean concentrations of lead in soil samples that are collected at different points during the street from Factory are compared with the Maximum Contaminant Levels (MCL) specified by the Directive 86/278/EEC [11] . Maximal concentration of lead in soil recommended by the Directive 86/278/EEC is 300 (mg/kg). The calculated Hazardous Quoted for surface soil samples is presented in Table 2 . The factor of calculated Hazardous Quoted, HQ in representative soil samples was found in the order 0.4-80 ( Figure 7) . From 21 surface sampling points 12 of them were found calculated Hazardous Quoted higher than normal. Hazardous Quoted for surface soil samples is higher than 1, which means that this territory is contaminated and this pollution is associated with the high negative ecological and human effects [12, 13] . The level of lead in the profile soil samples (in the depth of 20-25cm) collected in the cultivated areas has decreased compared to the concentration of lead in surface soil samples.
In uncultivated areas the concentration of lead in profile soil was higher than the surface soil (mixed waste from factory with soil).
From the results obtained for 12 soil samples contained lead concentration above the MCL, recommended by Directive 86/278/EEC for concentration of lead in soil. In these points the calculated Hazardous Quoted was high.
In general, lead concentration in representative soil samples was present as a result of the contribution of anthropogenic sources, especially uncontrolled waste disposal around area after interruption of Factory activity.
